The buckle and end plate are each made up of three separate pieces of metal. The buckle consists of the D-frame, decorated with incised triangular depressions with terminal beast heads with possible inlaid eyes and a more lightly decorated outer border; the pin, with decorative snake heads and central circular decorations; and the top plate, where the belt would have attached to the buckle, with incised triangular depressions matching the D-frame, incised inlays and plain border. The end plate is made up of the top plate, which forms most of the front of the piece and carrying the main decoration with inlays, echoing the top plate of the buckle; a tubular strip, which marks the very end of the end plate and is a single piece of metal bent over joining top plate to back plate; and the back plate, which is a distinctive colour from the rest of the buckle and contains parallel rows of small holes drilled into itperhaps hinting that this piece is reused from another object. In addition, various rivets survived which were used to hold the different components together.
D3
DISCUSSION A fundamental question for the analysis was whether the six components of the buckle were made from the same pieces of metal or multiple pieces of different metals. The regular holes in the back plate of the end plate suggested that it might have been reused scrap, which should therefore have a different composition to the other pieces. The best way to compare the pieces is to look at the ratio of counts for various elements present. These are shown in FIGS 13-15. Owing to the problems that might be observed in the preferential concentration of certain elements in the surface layers, plus the possibility of weathering and surface accretions, only the very clear differences can be used to differentiate the pieces. The two main pieces, the top plates of both the buckle and the end plate, cannot be distinguished analytically, with relatively low tin and some zinc and lead, as can be seen in the figures. This is good evidence that they may have been made from the same piece of metal, which might have been chosen so that the colours of the two pieces that would be most visible matched. The buckle D-frame and buckle pin are very similar to each other, but somewhat distinct from the two top plates, especially in tin content. However, the D-frame has much more lead than the pin, strongly suggesting that they are different to each other and to the top plates. The end plate tubular strip falls between the two groups, but in many ways appears similar to the top plates, and it is reasonable to conclude that it may be part of this piece of metal as well. However, the back plate of the end plate is very distinct. It has very low zinc, and high tin, putting it in a new category. This supports the idea that it might have been a reused piece. The rivets are very variable in zinc composition, but have very little tin, making them a fairly pure copper alloy, rather than a bronze.
Comparison with copper-alloy standards run under the same conditions allows some cautious absolute figures to be put onto the amount of the various elements present in the metals. It should be emphasised that these are only a guide. With the information above and these calibrations, the following different metal types can be determined: Type A -consisting of the buckle top plate, the end plate top plate and the tubular strip (although this is slightly different), each of which is a copper alloy with traces of zinc (<0.2% Zn), significant tin (2-5% Sn) and some lead (0.5-1.5% Pb); Type B -present only in the buckle pin, which is a copper alloy with traces of zinc (<0.2% Zn), mostly higher tin (5-6% Sn) and some lead (about 1.0% Pb); Type C -the buckle D-frame, again with traces of zinc, higher tin (5-6% Sn) and high lead (>10%Pb, potentially much greater); Type D -which is the end plate back plate, with lower zinc, high tin (perhaps 10% Sn) and some lead (around 1.0% Pb). The final type, Type E, consists of the rivets, which are variable in zinc and lead, but have low levels of tin (<1.0% Sn).
There was a suggestion that the triangular cell decoration of the buckle and end plate might have been shaped that way in order to receive an inlay of some sort. However, analysis in the triangular recesses showed no evidence of inlay or any securing pastes or glue. There is no evidence, therefore, that these areas were inlaid. However, there is evidence that the borders to these triangular areas were inlaid with another metal that appears more silvery under the microscope. Analysis of the inlays shows that they are rich in copper, silver, lead and sulphur, and some also have gold ( see FIG. 16 ). There appears to be some variety in the composition of the inlays, with the possibility of two different sorts being used, one in the end plate with relatively high Ag/Cu count ratios, traces of gold and higher sulphur and lead, and one in the buckle, which is the opposite (FIG. 17) . The analysis showed no evidence of sulphur enrichment in areas of the bronze or other surface treatment which might suggest that the bronze was deliberately darkened in order to allow the inlays to stand out. D4 CONCLUSIONS Analysis of the Dyke Hills buckle and end plate has shown some clear patterns. It is evident that the compositions of the front plates of both buckle and end plate and perhaps the tubular strip of the end plate are consistent with them being made from the same piece of bronze, with traces of zinc and relatively low tin and some lead. The fact that the same piece of metal might have been chosen may be because it was desired that these pieces should appear the same, as changes in composition might affect the colour. In contrast, the pin and D-frame are slightly different, especially in tin content, which appears to be significantly higher. The Dframe also has a high lead content, which might have been added to make the metal easier to cast. Perhaps the complex shape of the D-frame was cast in a particular metal that would be better for this piece, or maybe it is simply chance that a relatively high lead piece was chosen for this component. The last major piece of metal, the back plate of the end plate, is very distinctive, with high tin like the D-frame, but little zinc. This supports the idea that this piece may have been reused.
There is no evidence of deliberate inlaying in the triangular depressions in both the buckle and end plate. It seems likely that they were intended for decoration as they appear, rather than to receive another inlay. However on the ridges between these pieces there are inlaid strips, high in copper and silver, often with sulphur and gold. These are consistent with niello, and it may be that the buckle and end plate are slightly different in the compositions of the nielli used in them. 
INTRODUCTION
The right maxillary 2nd molar from the Dyke Hills skeleton was received by NERC Isotope Geosciences Laboratory for isotope analysis. Strontium and oxygen isotope analysis was requested to place constraints on his childhood origin with the aim of testing whether he was of British origin or not.
METHOD
The available enamel surface of the tooth was abraded to a depth of >100 microns using a tungsten carbide dental burr and the removed material discarded. Thin enamel slices were then cut from the tooth using a flexible diamond edged rotary dental saw. All surfaces were mechanically cleaned with a tungsten carbide burr to remove adhering dentine. The resulting samples were transferred to a clean (class 100, laminar flow) working area for further preparation. In a clean laboratory, the samples were first washed in high purity acetone to remove any grease that might have come from handling the enamel. Then the sample was cleaned ultrasonically in high purity water, rinsed, dried and then weighed into pre-cleaned Teflon beakers. The samples were mixed with 84 Sr tracer solution and dissolved in Teflon distilled 8M HNO 3 . Strontium was collected using Dowex resin columns. Strontium was loaded onto a single Re Filament with TaF following the method of Birck, 3 and the isotope composition and concentrations were determined by Thermal Ionisation Mass spectroscopy (TIMS) using a Thermo Triton multi-collector mass spectrometer. The international standard for 87 Sr/ 86 Sr, NBS987, gave a value of 0.710251 ± .000005 (n=19, 2ϛ) during the analysis of these samples. Blank values were in the region of 100pg.
For the isotopic analysis of carbonate oxygen approximately 2 milligrams of prepared enamel was loaded into a glass vial and sealed with septa. The vials are transferred to a hot block at 90°C on the GV Multiprep system. The vials are evacuated and 4 drops of anhydrous phosphoric acid are added. The resultant CO 2 was collected cryogenically for 14 minutes and transferred to a GV IsoPrime dual inlet mass spectrometer. 
D11
Reproducibility of human dental enamel is best estimated from duplicate pair analysis at ± 0.16‰ (1s). O P ‰ VSMOW =14.2) is well below values typical for the UK. The value is at the lower end of compositions found in a mass execution pit interpreted to be 'Vikings' of Scandinavian origin, 9 but the strontium isotope composition of 0.70932 rules out areas of ancient geology such as inland Baltic shield (Norway, Sweden and Finland).
RESULTS
In conclusion, the individual is unlikely to have spent his childhood in Britain. He comes from an area where drinking water has a value of circa -12.7 ±0.7 (1s). This is consistent with northern Scandinavia and areas of Eastern Europe. 10 The strontium isotope compositions suggest either a coastal region or one of Mesozoic to Recent geology. 10 See GNIP http://www-naweb.iaea.org/napc/ih/documents/userupdate/Waterloo/index.html#Europe.
